A new method is proposed for the automatic and simultaneous estimation of Bouguer density and anomalies. This method solves and reduces the significant biases and estimation error of Bouguer density especially when the correlation between Bouguer anomalies and terrain is strong. The Bouguer density is estimated by fitting a smooth surface to observed Bouguer anomalies. This is carried out by an objective trade-off between the minimizations of the sum of the square of the residuals and a penalty to the surface roughness. Roughness of the surface is evaluated by integration of squares of the first and the second order derivatives.
. Cross sections of Bouguer anomaly map for schematic description of estimation of Bouguer density. Three methods estimate Bouguer density by the minimization of the sum of the square of the residuals between observed Bouguer anomalies and fitted surface. Note the difference of the fitted surface, (a) the F-H relationship method [PAR-ASNIS (1979) ] fitting Bouguer anomalies to a horizontal flat surface, (b) the method of FUKAO et al. (1981) fitting to stepwise surfaces, and (c) the ABIC minimization method fitting to a spline surface whose optimal smoothness is determined by ABIC [AKAIKE (1980) ]. 
